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Vitamin A deficiency (VAD) is one of the most common micronutrient
deficiencies in Sub-Saharan Africa. Zambians face high VAD rates, despite a mandate for
fortified sugar and crops. Limited data have been collected from the most vulnerable
segments of Zambia’s population; hence this study was designed as an initiatory study for
future research to be conducted with primary school children and pregnant women in
Zambian communities.
Once IRB approvals were obtained from the University of Nebraska-Lincoln
(UNL) and the Copperbelt University School of Medicine, data were collected in
Zambia’s Copperbelt Province, in the cities of Ndola and Luanshya, during May and June
of 2018. Four open-air (OAM) markets were inventoried, 1,212 primary school students
were interviewed, and women of reproductive age from four clinics participated in focus
groups and attended food demonstrations, to gather data related to vitamin A, VAD, and
general nutrition education.
Three categories of vitamin-A rich foods were found in the local open-air
markets. Generally, children reported high rates of consumption for vitamin A-rich foods,
including fortified sugar, although some foods were consumed more than others and
favorites were often seasonal. Women attending education and food demonstration
sessions at health clinics often understood the value of vitamin A foods but lacked a

comprehensive knowledge about crop and livestock species and how each could be
prepared to maximize the uptake of vitamin A. Household observations reinforced the
fact that although vitamin A-rich foods are available, they are not necessarily accessible,
utilizable, or sustainable.
Despite the fact that vitamin A sources could be obtained in the OAMS, and that
primary school children reported high consumption rates for most foods, VAD rates
remain high in Zambia. Fortified sugar is consumed by all population segments and yet,
increased sugar consumption does not seem to be reducing VAD. In communities of the
Copperbelt, food security in terms of vitamin A has not been achieved. Factors such as
seasonal access to vitamin-A rich foods, diarrheal disease, limited knowledge about the
best sources for vitamin A, and a lack of understanding about the importance of fat
consumption to facilitate absorption might be responsible for low vitamin A stores. More
community-level work in each of Zambia’s provinces should be conducted to determine
effective approaches in each region, community and ethnic group.
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CHAPTER 1: INTRODUCTION
Vitamin A deficiency (VAD) is a major public health concern in more than half of
the world’s countries, particularly those in Africa and Southeast Asia (Wiseman, 2017;
Black, 2003; Mitsunaga, 2022). For example, VAD is the number one cause of
preventable blindness among children worldwide (Healy, 2018; WHO 2022; Palmer,
2010; Arumugam, 2020). It is estimated that globally about 30% of children <5 years of
age are vitamin A (VA) deficient, and about 2% of all deaths are attributable to VAD in
this age group (Wirth, 2017). Zambia is no exception to this rule; VAD impacts 54% of
children under five years old and 35% of children have not reached their growth potential
and are in need of treatment and support (Zambia Statistics Agency, MOH, 2019).
Because of this high rate of VAD, and the many deleterious impacts associated with this
deficiency, a pilot study was undertaken in the Copperbelt Province of Zambia to target
the most vulnerable populations, including women of reproductive age and primary
school children who are still in the process of growing (Palmer, 2010; WHO 2022).
Women are especially vulnerable to vitamin A deficiency during pregnancy and
lactation, and vitamin A supplementation is crucial for maternal and child survival
(Kafwembe, 2001; West, 2002). Providing vitamin A supplements for individuals who
live in countries of high-risk can significantly reduce morbidity and mortality rates
(Kafwembe, 2001; West, 2002). Without supplementation, the absence of vitamin A
causes an elevated risk of disease and a greater likelihood of death (Huang, 2018; Zhao,
2022). A cross-sectional study of the population in Uganda showed that children with
VAD had a 43% risk of stunting than children without (Ssentongo, 2020). Moreover, the
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WHO has estimated that between 250,000 and 500,000 children become blind every year
due to VAD, and more than 50% die within one year of losing their vision (WHO, 2022).
Micronutrients are vitamins and minerals deemed essential for normal body
function, development, and wellbeing, from both a cellular and a molecular level. With
the exception of vitamin D, the human body cannot produce micronutrients; therefore,
they must be acquired from the diet (Bailey, 2015). Although the required intake of these
vitamins and minerals is relatively low, a deficiency in any single one can result in an
array of negative health impacts, from reduced energy levels to death (Bailey, 2015).
Micronutrient deficiency (MND) is a major health concern worldwide, impacting more
than two billion people (WHO, 2022). MNDs are common contributors to a wide variety
of health conditions, including poor growth, decreased cognitive ability, pregnancy
complications, disease risk, and ultimately death (WHO, 2022). Moreover, they are a
form of undernutrition, which means that an individual’s nutrient intake is insufficient or
that they cannot properly absorb or utilize consumables due to factors such as disease or
illness (Marinda, 2018). Malnutrition often leads to multiple MNDs which occur
simultaneously and may be accompanied by both protein and energy malnutrition (Faber,
2005). For this reason, MNDs are a major concern in lower income and developing
countries. Also, like poverty, MNDs often result from a multigenerational cycle of
malnutrition (Bailey, 2015). Although a deficiency in any essential micronutrient can
lead to health concerns, some micronutrient deficiencies have a more dramatic impact on
health status (Black, 2003).
According to the World Health Organization (WHO), the most common MNDs
worldwide are vitamin A, iron, iodine, and zinc (WHO, 2022). Most often, these MDNs
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are prevalent in children and pregnant or breastfeeding women (WHO, 2022). The first
two years of life are a critical time for growth and development of infants, as it is in this
time frame that they require nutrient-dense foods to meet all nutritional needs and
maximize growth and development (Ahren, 2020). Inadequate nutrition provided to
infants, due to limited access and availability of nutrient-dense foods, as well as illness,
are major factors contributing to malnutrition, and especially VAD, among children in
developing countries (Faber, 2005). Populations in developing countries often consume
mostly starchy staple foods, including wheat, rice, and maize or corn (FAO, 2021). In
Zambia, this staple is typically a form of maize meal which provides inadequate amounts
of many of the required macro and micronutrients, including vitamin A but also iron,
iodine, and zinc (Chiona, 2009; WHO, 2022). These same staple foods are typically the
basis for complementary foods provided to infants (Faber, 2005; Chiona, 2009). Within
developing countries, infants are already at a disadvantage because, in many cases, the
mother was malnourished during pregnancy and remained so during lactation (Bailey,
2015). Vitamin A is vital for the development of a fetus throughout pregnancy, to include
fetal organs and skeleton (Bastos, 2019; Woldegebreal, 2021).
VAD remains one of the most common micronutrient deficiencies in Sub-Saharan
Africa and is a significant health issue for Zambians of all ages (Baye, et al., 2022). The
side effects of VAD are detrimental, causing night blindness, xerophthalmia, and a host
of other morbidities. The high prevalence of VAD side effects in Zambia led to the
introduction of fortified foods like maize, oils, and sugar containing vitamin A
(Thopacu, 2021; Greene, 2017).
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The assessment of food security at any level requires all four pillars to be
assessed and addressed, including availability, accessibility, useability, and
sustainability of food (FAO, 2008). Because community level data on any population
segment are limited, but especially for those who are most vulnerable, including women
of reproductive age, and children, this exploratory study was undertaken as a precursor
for future community-level project designs and interventions.

CHAPTER 2: BACKGROUND
Overview of Vitamin A
Vitamin A is an essential micronutrient made up of several different compounds,
or retinoids, including retinol, retinal, retinoic acid, and carotenoids (U.S. HHS, 2022;
Polcz, 2019). It is a fat-soluble nutrient and about 80-90% of it is stored in the liver and
in adipose tissue (Blaner, 2019; Senoo, 2017; Tanumihardjo, 2015). Vitamin A is not
produced by the human body; however, it can be acquired by consuming preformed
vitamin A, from animal and animal source foods, or from carotenoids with provitamin A,
and subsequently, it is converted to retinal after consumption (Carazo, 2021; Marzeda,
2019). Vitamin A plays a role in almost every physiological function, from cellular
differentiation to growth, but the most critical contributions of vitamin A are related to
vision, immune system function, and reproduction (Kelly, 2001; Sommer, 2008;
Tanumihardjo, 2020). However, although vitamin A supplementation has become a
major intervention for improving health status worldwide, with overwhelming clinical
and laboratory evidence to support that it increases resistance to infection, the precise
mechanism by which it does this remains unclear (Sommer, 2008).
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Recommended Daily Intake
Exact recommendations for vitamin A are hard to put in place because there are
limited data and the formation of retinol is complex (Tanumihardjo, 2016). Nevertheless,
the current recommendations for vitamin A intake vary by age and gender (Marzeda,
2019; National Institutes of Health, 2022). Doses of vitamin A are calculated as retinol
activity equivalents (RAE) to account for the different bioactivities of vitamin A
compounds (Marzeda, 2019; National Institutes of Health, 2022). The most current
understanding is that 1 μg RAE is the equivalent of any of the following: 1 μg retinol; 2
μg beta-carotene from supplements, 12 μg of beta-carotene, 24 μg of alpha-carotene, or
24 μg of beta-cryptoxanthin acquired from foods in the diet (Marzeda, 2019).

TABLE 1: RECOMMENDED DIETARY ALLOWANCES (RDAS) FOR
VITAMIN A

Source: Institute of Medicine, Food and Nutrition Board, 2022
Like most fat-soluble vitamins, vitamin A can accumulate in the body in
excessive amounts and result in toxicity (Penniston, 2006; Vidailhet et al., 2017). For
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example, toxicity can occur with too many overlapping vitamin A interventions or
supplements (Penniston, 2006; Vidailhet et al., 2017; NHI, 2022; Tanumihardjo, 2017;
Marzeda, 2019). The most common side effects of toxicity are headache, blurred vision,
and nausea (NHI, 2022; Tanumihardjo, 2017; Marzeda, 2019). Chronic intoxication
occurs from months or years of excessive retinol intake and can increase the risk of bone
and liver abnormalities which may lead to disorders like osteopenia and liver cirrhosis
(NIH, 2022; Meléndez‐Martínez, 2019; Vidailhet et al., 2017). The tolerable Upper
Intake Level (UL) for provitamin A carotenoids, like beta-carotene, has not been
established by the Food and Nutrition Board (FNB), but ULs for preformed vitamin A
that apply to both food and supplement intakes have been established (NIH, 2022).

Sources of Vitamin A
Vitamin A, or retinol (the preformed or “active” form of vitamin A) is found
naturally in animals and animal products such as meats, fish, milk (including human
breast milk), and egg yolk (Gilbert, 2013). Retinol may also be added to fortified
breakfast cereals and vitamin supplements (Vidailhet, 2017; Grune, 2010). Vitamin A is
fat-soluble and stored in the liver for future use, therefore, the liver of fish and animals or
livestock are naturally rich in preformed vitamin A as well. Plant foods naturally contain
provitamin A carotenoids, metabolites that the body converts into vitamin A in the
intestine (NIH, 2022), often in the form of beta-carotene, a compound found in dark
green, orange, and red vegetables and fruits (Healy, 2018; Grune, 2010). Food sources of
these provitamin A carotenoids include sweet potatoes, butternut squash, pumpkin,
carrots, spinach, Romaine lettuce, beet and cassava greens, chard, peppers, okra,
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cantaloupe, mangos, cowpeas, tomatoes, yellow maize and red palm oil (NIH, 2022;
Gilbert, 2013).
Some supplements may also contain provitamin A in the form of beta-carotene
(Harvard, 2022) or preformed retinyl acetate or palmitate (Tanumihardjo, 2016), and
various biofortified crops are produced to yield high provitamin A content, such as
biofortified cassava (Eyinla, et. al, 2019) and maize (Gannon, 2014).

VAD Signs and Symptoms
VAD is assessed using serum retinol status and low retinol status is defined as
concentrations less than 0.70 μmol/l with clinical parameters determined during an eye
exam, and/or functional indicators experienced such as night blindness (Bailey, 2015).
However, in communities with a high rate of infection, the value of this biomarker may
be misrepresented due to inflammation (Barffour, 2018). Another marker to assess
vitamin A status is a liver biopsy to determine the concentration of vitamin A stores
(Vidailhet, 2016). In general, a healthy human body can store no more vitamin A than is
needed for one year (Christian, 2002).
The first and most common symptom of VAD is night blindness (Vidailhet, 2016;
Palmer, 2010). Chronic deficiency may lead to dryness and atrophy of the conjunctiva, as
well as Bitot’s spots and xerophthalmia, the latter resulting in corneal injuries and
blindness (Healy, 2018; Vidailhet, 2016; Smith, 2000). In addition to ocular signs, other
symptoms of VAD may vary. VAD contributes to abnormal function of epithelial cells
resulting in dry, rough, and peeling skin surfaces (Wirth, 2017; Vidailhet, 2016; Marzeda,
2019; Watson, 2018). Inadequate secretion from mucosal epithelial cells impairs the
integrity of the gastrointestinal tract reducing nutrient absorption (Ssentongo, 2020;
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Huang, 2018). The body’s immune system functions are also greatly influenced by
vitamin A, especially due to the fact that mucosal membranes are a solid physical barrier
to pathogens (Stephensen, 2021; Kalumpiu, 2015; Watson, 2018; Rosales, 2002).
Children with VAD face an increased risk of death from infections such as measles and
diarrheal diseases due to the dysregulation of immune cell creation and response
(Ssentongo, 2020; Watson, 2018; CDC, 2022). In some cases, it has been noted that
gastrointestinal problems like diarrhea presented in children, before any ocular symptoms
(Abolurin, 2018). Recent research has found that adequate vitamin A status prior to
SARS-CoV2 infection may support the body’s ability deal with the inflammatory
response it triggers and reduce long-term damage of epithelial surfaces (Stephensen,
2021).

Vitamin A Bioavailability
Fat-soluble micronutrients, including vitamin A and its metabolites, are absorbed
like lipids by the body (Vidailhet, 2016; Reboul, 2019). Therefore, they are broken down
by enzymes, or emulsified, for absorption in the duodenum and stomach (de Souza
Mesquita, 2020). About 70-80% of retinol is absorbed by the body while carotenoids
have a much wider absorption rate of 35-88% (Tanumihardjo, 2016) The bioavailability
of carotenoids is very inconsistent and dependent on many variables (Reboul, 2019).
There are many other factors that contribute to the bioavailability and absorption
of vitamin A, to include the packaging of foods (Li, et. al, 2007; Taleon, 2017).
Prolonged exposure to direct sunlight or high heat, like frying and boiling, can cause
degradation (Green, 2017; Rankins, 2008).
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In contrast, there are mechanisms that aid the bioavailability and absorption of
retinol and provitamin A carotenoids, such as, steaming, juicing, or pureeing. Steaming
releases more carotenoids from plants for absorption; pureeing and juicing creates a more
concentrated supply of nutrient (Eyinla, et. al, 2019; Tawanda, 2017; Layrisse, 1998).

Figure 1: Carotenoids, Molecular Structure, and Food Sources

As a fat-soluble micronutrient, dietary vitamin A requires emulsification, just as
lipids do (Senoo, 2017). According to the National Academies of Sciences, Engineering,
and Medicine (2001), when the level of fat is increased in what is an otherwise low-fat
diet, retinol and carotene absorption are improved. Other research suggests that the
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increased fat content, along with dietary vitamin A consumption, can improve carotene
absorption from 5% to as much as 25% (National Academies of Sciences, Engineering,
and Medicine, 2001).

Current Vitamin A Interventions
The health implications of VAD on young children and pregnant women were not
clearly identified until the early 1980’s (Bruins, 2013). Since then, different strategies,
including food diversification, fortification, and supplementation, are often used to cope
with VAD (USAID, 2004). Food fortification is argued to be one of the most cost
effective, long-term approaches, while supplementation is considered to be the most
expedient way to improve vitamin A status (Siwela, 2020; Menkir, 2018).
In Zambia, the first efforts to combat VAD began in the 1990’s and vitamin A
capsule supplementation was among the first options offered to the most susceptible
populations (USAID, 2004). Clearly providing vitamin A supplements to children ages 659 months is highly effective in reducing deaths from all causes where vitamin A
deficiency is a public health concern (CDC, 2022). Other major population groups of
concern include women and children in low-income, rural regions. However, these
population segments have been hard to reach using supplementation programs (USAID,
2015). Later, fortification of maize was offered, followed by sugar fortification, as
methods for increasing vitamin A stores for all age groups. Maize meal fortification was
brought forth first, largely because it is a daily staple that is consumed by nearly all of the
Zambian population (USAID, 2015; Harris, 2019). Maize is ground at hundreds of small
local mills, or hammer mills, however, it is also common practice for Zambian
households to mill it by hand, using a mortar and pestle (Williams, 2021). The latter
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production method has presented a logistical obstacle to implementing and monitoring a
fortification program (Williams, 2021). Subsequently, it was determined that sugar might
be a better food for fortification, with many factors considered (Thopacu, 2021;
Kafwembe, 2009; Shommo, 2008). The cost of sugar is typically low in every country,
making it accessible to populations of all socioeconomic levels. But also, sugar is
consumed by at least half of the Zambian population (USAID, 2017). Nevertheless, due
to lack of proper regulation, it was found that less than 10% of sugar in Zambia meets
minimum statutory requirements (Thopacu, 2021; Greene, 2017).
Zambia has adopted these VAD mitigation strategies with high levels of coverage
for supplements (89%, 2007–2011) and fortified sugar (59–99%) (Gannon, et al, 2014).
However, as a consequence of these multiple interventions, the unintended issue of
toxicity arises for some groups. In a cohort of Zambian children, a high prevalence of
hypervitaminosis A was discovered (Gannon, et al., 2014). The high liver reserves of
retinol in these children were thought to have built over time from intake of various
fortified foods and supplements containing preformed Vitamin A, which is efficiently
absorbed and stored (Gannon, et al., 2014). Furthermore, Tanumihardjo, et al. (2019)
reported that excessive, chronic consumption of preformed vitamin A may impair bone
formation; in children, this could be associated with failure to achieve optimal peak bone
mass.

CHAPTER 3: METHODS
Data collection for this project was initiated in May of 2018 and completed in
June of 2018 in one of the largest of Zambia’s ten provinces, Copperbelt Province
(Figure 2). The cities of Ndola, and Luanshya were the targeted cities and open-air
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markets (OAMs), primary schools, women’s health clinics/birthing centers, and
households served as data collection sites for vitamin A-related topics.

Ethical Considerations and the IRB Process
Approval was obtained from the University of Nebraska Lincoln (UNL)
institutional review board (IRB) for project number 15251, Summer Study Abroad in
Zambia: Food Security, Health and Nutrition, UNL IRB number, 20150515251EP, to be
conducted in Zambia (Appendix A). All members of the UNL team completed the
Collaborative Institutional Training Initiative (CITI) prior to departure for Zambia. In
addition, the Copperbelt University School of Medicine (CBU), located in Ndola,
Zambia, reviewed the project and approved the implementation for all CBU faculty and
students prior to the project launch.
School heads were approached by CBU faculty in April 2018 to determine
willingness to participate in the project and data collection. Prior to conducting
anthropometric assessments, visual dental exams, and interviews on dental hygiene and
dietary intake, child assent was obtained from each primary school participant. Children
were told that they could withdraw from the project at any time and that they would still
be given a toothbrush, tooth paste, and dental hygiene advice. Similarly, all health clinics
from the same communities provided approval for the demonstrations and focus group
discussions, with women of reproductive age, prior to data collection. Households were
selected from among the families with children attending the primary schools where data
were collected.
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Research Design
Because VAD continues to be a significant health issue in the Copperbelt
Province of Zambia, this exploratory study was designed to examine food security using
1) a food environment analysis by inventorying availability of vitamin A-rich foods in
OAMs, 2) interviews with primary school children about the vitamin A-rich foods they
access or consume, 3) focus group discussions and food preparation demonstrations for
women who are pregnant and/or breastfeeding, and 4) household observations to see the
food acquisition and preparation environment.
Ultimately, this study was focused on gaining insight into community
perspectives, including the way in which vitamin A-rich foods are available and
accessible, and in understanding whether families know about, prepare, and consume
vitamin A-rich foods.

Locations and Sites
The research was conducted in the Republic of Zambia, a land-locked country in
south-central Africa (15.00 S, 30.00 E) (Figure 2). Zambia shares its borders with eight
other countries; Tanzania, Democratic Republic of the Congo, Zimbabwe, Botswana,
Namibia, Mozambique, and Malawi. The country is best known for Victoria Falls, one of
the great wonders of the world, and a waterfall of 1,708 meters in length that is situated
on the Zambezi River, at the border of Zimbabwe and Zambia (CIA, 2022). The country
is divided into 10 provinces: Central, Copperbelt, Eastern, Luapula, Lusaka, Muchinga,
Northern, North-Western, Southern and Western, and within the provinces, at least 73
languages are spoken. The three most prominent of Zambia’s languages are Bemba,
Nyanja, and Tonga (Roberts, 2021). The estimated population in Zambia is 19,642,123
with a median age of about 16 years old (CIA World Factbook; World Population
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Review 2022). The population is relatively small compared to the country’s land area,
largely due to the impact of the HIV epidemic (UNICEF, 2016; Fiedler, 2014). However,
global organizations like UNICEF have worked with the Zambian government to
improve the country’s HIV response in a significant way, raising awareness, providing
education, and focusing on prevention and treatment of the disease (UNICEF, 2016).

Figure 2: Map of Zambia with Copperbelt Province within the African Continent

The Copperbelt Province covers the mineral-rich region of Zambia that contains
some of the world’s greatest copper reserves, and lies within the north-central region of
the country (13.1339 S, 27.8493 E) (World Population Review, 2022) (Figure 2). This
province once hosted a large mining community set up by the British during occupation,
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however, since that time, copper prices have fallen and the Chinese have taken over the
copper mining industry, often processing with Chinese workers or removing the copper
to China (Okeowo, 2013). Within the Copperbelt, the most prosperous towns while
mining was at its peak, were Ndola with a population of 451,246, and Luanshya with
154,863 citizens (Figure 3). In terms of agricultural production, corn is the staple crop
which accounts for the largest farming resource within the Copperbelt Province.

Figure 3: The Copperbelt Province of Zambia Shaded by Region
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Participants
Data were collected in four primary schools, two open-air markets, four
community health centers/women’s health clinics, and from households in two rural
communities. In all, four primary schools agreed to participate in the project including
Kensenshi, Buteko, Kafubu, and Mushili. Two schools were located in rural regions and
two were situated in urban areas. Primary school participants included mostly 6th and 7th
grade students.
To maximize time, facilitate travel, and become familiar with an entire
community, the health centers, women’s clinics, and households that served as data
collection sites were located within a one-mile radius of the participating primary
schools. School Heads made contact with clinic personnel and households to determine
whether data collection could occur at each community setting or household.

Data Collection Procedures
Markets
Groups of three students, two from UNL and one medical or dental student from
CBU who was bilingual in Zambia’s two official languages, Bemba and English, walked
through each of the markets to annotate all foods identified by category. The markets
were visited multiple days, over a three- and half-week period, to ensure that the widest
number of available foods were identified, both consumable and potable, in the final
inventory.
All inventory lists were combined and foods were input into an excel spreadsheet
for data analysis based on food group categories from the FAO/WHO Individual Food
Consumption methodology for groups and subgroups (FAO/WHO, 2022). Where
possible, the English and scientific names were identified for each entry. Then, a count
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was made for the total number of genera and species by category for each food. Once all
foods had been entered into food categories, the vitamin A content was acquired using
published analyses of African vegetables and the U.S. Department of Agriculture
(USDA) National Nutrient Database.
Primary School Interviews
In addition to inventorying the food environment of OAMs, 1,212 primary school
children were interviewed to determine which foods were consumed that contained
vitamin A. A convenience sample was created from among the urban and peri-urban
primary schools, all located within a one-hour radius of Ndola or Luanshya. School
administrators were contacted about their willingness to participate in the data collection
process. Teams of two—one UNL student and one CBU medical student, were created.
The Zambian medical students acted as interpreters, as each is bilingual in Zambia’s two
official languages, Bemba and English, and their participation allowed the interviews,
using a food questionnaire, to proceed without delay (Appendix B).
For analysis, vitamin A food sources were broken down into two categories:
Fruit/Vegetable consumption and Animal/Animal Product consumption. Calculations for
all groups and categories were based on 1 and 2 (1= yes, 2= no) to indicate whether a
food was or was not consumed (Tables 4-5). Other data, including a child’s age, gender,
mid-arm circumference (MUAC), height in centimeters, and weight in kilograms were
also collected in this assessment as a quantitative measure of nutrition and health.
Malnutrition and stunting were assessed based on the WHO Child Growth Standards,
height for age and weight for age (WHO, 2022).
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Service learning was utilized by providing food and nutrition education as well as
dental examinations and dental hygiene education. A common nutrition lesson activity
used in community education programs in the U.S., “Green-light, Red-light Foods”, was
used to educate children on how to identify which food choices have the most nutritional
value and which have less. Drawings of popular low-nutrient foods, such as candy, soda,
and fast food, and nutrient-dense foods, for example fruits, vegetables, and hard-boiled
eggs, were held up for the children to see. Green-light foods were the nutrient-dense
foods that children should try to consume more of while red-light foods were the lownutrient foods, which are often high in added sugar or unhealthy fat, that children should
try to eat less of or limit.
Healthy habits and good dental hygiene were demonstrated through a skit
performed by the CBU dental and medical students. The healthy habits covered in the
skits included increased physical activity, healthy sleep habits, hand hygiene, and dental
hygiene. The children were given toothpaste and a toothbrush to implement and
strengthen dental hygiene at home.
Women’s Clinics/Birthing Centers
As in other data collection efforts, teams of two or three UNL students and one
bilingual CBU medical student conducted focus group discussions at each of the health
centers which served women of reproductive age (Appendix C). Women who were
pregnant and/or breastfeeding attended health clinic sessions, and focus groups with two
to three UNL and CBU students, and as many as 10 women, were conducted at three
sites, two in Ndola and one in Luanshya.
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Nutrition Education
A nutrition education module was delivered in an open-discussion format, to
assess women’s perceptions of important nutrient-dense foods. An emphasis was placed
on food they should consume during pregnancy, especially those foods that might impact
infant feeding practices and breastfeeding. After an understanding was gained about the
baseline of knowledge among the participants, vitamin A-rich foods were discussed and
the preparation methods were reviewed that could improve the absorption and utilization
of that nutrient. The discussion also touched on additional nutrient dense foods during the
course of pregnancy and lactation, to include folate, zinc, and calcium.
Food Demonstrations
Service learning was once again utilized in the community, via food
demonstrations, at the women’s clinics and birthing centers. The cooking demonstrations
focused on cooking methods to maximize nutrient intake of vitamin A. The foods
selected for the demonstration were liver, with vegetables like onion, tomatoes, and
lemon. As an infant feeding method recommendation, the demonstration team used
steamed pumpkin, or butternut squash, with whole milk. These food items were all found
at OAMs or community grocery stores and created recipes that were easy to remember
and replicate, as well as affordable.
The type of liver used in demonstrations were typically chicken livers or beef
livers, which store the largest amount of vitamin A in the body for all animals (Marzeda,
2019). The livers were cooked in oil and sautéed with onions, tomatoes, and a squeeze of
lemon juice, and then seasoned with salt and pepper. In this preparation, the absorption of
vitamin A in the liver was facilitated through the oil, while the iron absorption was
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facilitated through ascorbic acid (Uusiku, 2010). These items were cooked over a
traditional, portable open fire device that uses coal, called a brazier.
The butternut squash or pumpkin, depending on availability at the local market,
was prepared by steaming with a small amount of water in a pot, using a second brazier.
Once the flesh of the ingredient was soft, it was mashed, together with whole milk, to
make a butternut squash mash that was ideal for infants and children. In this recipe, using
a similar cooking process applied to the livers, the vitamin A in the pumpkin and squash
saw increased body absorption and bioavailability due to the fat content in the whole
milk.
Household Observations
In addition to the OAM surveys, primary school children interviews, and
women’s focus group discussions, household observations were conducted. Participating
households were recruited by consulting the headmaster of each primary school where
data collection had taken place. Groups of two to four students — at least two UNL
students and one CBU medical student who was bilingual in both English and Bemba —
observed and assisted with food preparation and activities of daily living, depending on
the participant’s preference. Observations of family dynamics and roles, food access and
barriers, and cooking methods were written in a journal to be transcribed at a later date.
Food sources produced by the family in gardens or on-farm, as well as livestock were
recorded.
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Data Analyses
All data were collected using notebooks and pencils. Across the different types of
assessment, both qualitative and quantitative data were obtained and subsequently
entered into Excel for descriptive analyses and/or content analyses of themes and
patterns. Additionally, quantitative data were uploaded to Statistica for t-tests and
bivariate analyses. Adjustments for missing data, due to children who changed their
student code and errors in data entry, were made.

CHAPTER 4: RESULTS
Market Surveys
Market inventories from the cities of Ndola and Luanshya revealed the
availability of a total of 26 foods containing a form of vitamin A (Tables 1-3). Of these,
three general food categories covered the available foods; vegetables (Table 1), fruits
(Table 2), and animal products (Table 3). Vegetables were mostly in the form of greens,
and included beet, cassava, chard, romaine lettuce, rape, and spinach (Table 1).

TABLE 1: VEGETABLES IN THE OPEN-AIR MARKETS

English Name

Scientific Name

Beet Greens
Broccoli

Beta vulgaris
Brassica oleracea var. italica

3790 µg
361 µg

Carrots
Cassava Greens

Daucus carota
Manihot esculenta

8280 µg
3300 µg

Chard
Chinese Cabbage
Lettuce, Romaine
Pumpkin Greens
Rape (Broccoli Raab)

Beta vulgaris subsp. vulgaris
Brassica pekinensis; B. chinensis
Latuca sativa L. var. longifolia
Cucurbita pepo
Brassica napus subsp. napus

3650 µg
2680 µg
4440 µg
1680 µg
1570 µg

Vitamin A (beta-carotene)
/1 cup (100g)

22
Spinach
Sweet Potato Greens

Spinacia oleracea
Dioscorea alata

5630 µg
1680 µg

Overall, across all three categories, the vegetables available in the OAM’s
included the highest amounts of vitamin A or beta-carotene. For example, of the 11
vegetables, vitamin A or beta-carotene content ranged from 361 ug in broccoli to 8280 ug
in carrots (Table 1). The leaves of vegetables or greens contained no less than 1680 ug
per 100 gram serving (Table 1).

TABLE 2: FRUITS IN THE OPEN-AIR MARKETS
English Name

Scientific Name

Vitamin A (beta-carotene)
/1 cup (100g)

Butternut Squash

Cucurbita moschata

4230 µg

Mango

Mangifera indica

640 µg

Okra, fresh
Papaya, fresh
Pumpkin
Red Pepper
Tomato

Abelmoschus esculentus
Carica papaya
Cucurbita pepo
Capsicum annuum
Solanum lycopersicum

416 µg
274 µg
3100 µg
1620 µg
449 µg

Watermelon, raw

Citrullus lanatus

303 µg

Of the eight fruits found within the market that contained a form of vitamin A,
butternut squash and pumpkin had the highest amounts, with 4230 ug and 3100 ug per
100 grams, respectively (Table 2). One hundred grams of red peppers contain 1620 ug of
vitamin A per 100 grams, while papaya has just 274 ug per 100 grams (Table 2).
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TABLE 3: ANIMALS/ANIMAL PRODUCTS IN THE OPEN-AIR MARKETS
Name

Scientific Name

Vit A (Retinol)/ 1 Cup (100G)

Chicken
Chicken Livers
Cow’s Milk
Eggs
Ground Beef
Kapenta Fish

Gallus gallus domesticus
Gallus gallus domesticus
Bos taurus
Gallus gallus domesticus
Bos taurus
Limnothrissa miodon

5 µg
3940 µg
31 µg
149 µg
3 µg
Varies by species and processing

Pork

Sus scrofa domesticus

5 µg

There were seven different animal products available in the sampled markets with
a wide range of vitamin A or retinol per 100 grams. For example, chicken livers contain
3940 ug while ground beef has just 3 ug (Table 3). Other popular meats or meat products
found in the markets contain negligible amounts of vitamin A or retinol, with a range of
149 ug to 3 ug (Table 3).

Interviews/Surveys with Primary School Children
Of the 1,212 primary school children interviewed, 412 attended Ndola’s
Kensenshi Primary School, 184 attended Luanshya’s Kafubu Block Primary School, 173
attended Ndola’s Mushili Primary School, and 443 attended Luanshya’s Buteko Primary
School. Approximately 616 student participants were from rural communities, while 596
reside in urban centers. In all, there were 696 females and 516 males who participated in
the study. As many as 122 student records had missing data and could not be assessed
within the sample.
At 85.5% (n=1,142) leafy green vegetables were the most consumed food from
the fruit and vegetable category, followed closely by mangos at 84.1% (n=1,122). Squash
was the least consumed item in the fruit and vegetable category, with 38.7% of children
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stating they did not consume it even though it was a food item found in many OAMs
(Table 4).

TABLE 4: FRUIT CONSUMPTION FOR PRIMARY SCHOOL CHILDREN
Fruit Type
N = 1212

Did Not Consume

Did Consume

Mangos

n
23

%
2%

n
1122

%
93.0%

Papaya

232

19.1%

911

75.1%

Squash

516

42.5%

629

51.8%

Pumpkin

113

9.3%

1035

85.4%

TABLE 5: VEGETABLE CONSUMPTION FOR PRIMARY SCHOOL
CHILDREN
Vegetable Type
N = 1212

Did Not Consume

Did Consume

Leafy Greens

6

0.5%

1142

94.2%

Carrots

95

7.8%

1050

86.6%

226

18.6%

888

73.2%

Orange-Fleshed
Potatoes

The most consumed animal species was chicken at 85.3% (n=1,139) while the
most consumed animal product was eggs, with 84.5% (n=1,127) of children reporting
consumption. However, fish was another commonly consumed animal (protein) source,
with 91.5% of children reporting that they ate this food containing vitamin A. In terms of
vitamin A, those fish species which are the smallest in size, e.g., kapenta, contain the
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highest amounts of vitamin A as they are eaten whole. At 23.8% (n=317), lamb was the
least consumed animal food source containing some amount of vitamin A (Table 6).

TABLE 6: ANIMAL/ANIMAL PRODUCT CONSUMPTION FOR PRIMARY
SCHOOL CHILDREN
Animal Type
N = 1212

Did Not Consume

Did Consume

Beef

n
135

%
11.1%

n
1018

%
83.9%

Cheese

625

51.5%

523

43.1%

Chicken

13

0.01%

1139

93.9%

Eggs

26

0.02%

1127

92.9%

Fish

42

0.03%

1110

91.5%

Goat

387

29.0%

766

57.4%

Lamb

836

62.7%

317

23.8%

Milk

55

4.1%

1094

82.0%

Organ Meats/ Liver

217

16.27%

856

64.17%

Pork

414

31.0%

736

55.2%

Yogurt

147

11.0%

1001

75.0%

Community Health Clinic: Focus Groups and Food Demonstrations
Health clinics served the communities in which participating schools were located
and included Luanshya’s Chilabula Health Center and Kafubu Block Clinic, Ndola’s
Mapalo Health Center, and the Mushili Health Center. Some of these clinics also served
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as maternity wards, where women would come to stay at the clinic and were assisted
through the birthing process. Many of these community health centers have programs that
focus on improving health, nutrition, women and infant wellness support, as well as
sanitation and hygiene education. Some of the clinics are staffed by midwives and other
community health workers (CHWs) to provide appropriate services. Clinics are also
supported by organizations like UNICEF and Heifer International to provide valuable aid
to communities in need.
During discussions, we learned that women with infants are taught to add sugar to
baby food preparations in an effort to increase vitamin A absorption. Zambia has a
mandate for sugar to be fortified with vitamin A and women were aware of this mandate.
Many of the participants did not have a formal education, and must rely on clinics and
CHWs to provide nutrition, health, and wellness information. The questions in the focus
group guide included perceptions of foods that should be eaten during pregnancy, what
foods they believed to be healthy, and what foods they attempted to avoid over the course
of pregnancy. During focus group questions, women expressed interest in consuming
clay as a supplement for pregnancy. Many women were aware of the importance of
vitamin A, and would attempt to include foods into their diets to support vitamin A
absorption.
Most of the clinics provided vitamins such as folate (vitamin B9) for women
during pregnancy, and often provided food demonstrations to teach about cooking
methods that could be used to provide nutrient dense food to infants. Women shared that
they made a porridge with a corn-base and added sugar as they prepared this soft baby
food. In this training, although it was acknowledged that sugar has been fortified with
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vitamin A, it was stressed that women should limit the amount of sugar added to infant
food, and instead, use other vitamin A-rich food sources (like squash with milk mash) to
prevent VAD and improve growth and development and prevent disease. Focus was also
placed on utilization of the whole food and all of its components, such as in the case of
pumpkin, eating the flesh, seeds, and the leaves. Overall, women did not utilize pumpkin
or squash very often as part of a meal. Instead, both were grown to allow the use of the
leaves for a commonly-consumed dish served with the corn staple, nshima. Moreover,
women did not realize that pumpkin seeds could be roasted as a source of protein.

Household Observations
The observations of different households provided another perspective about
when and how vitamin A is consumed in the family. Although vitamin A foods were
identified in the OAM’s, and children in the community discussed their food intakes, not
everyone in the household consumed the same amount or the same types of food each
day. Men of the household typically consume food first, and usually ingest higher
quantities of prepared food, especially when it comes to protein sources like beef and
chicken. Women typically eat last, and therefore, consumed smaller portions of the
animal sources of vitamin A. Like most households, the starchy foods were observed to
be consumed in consistently larger portions. In some locations where the household grew
their own produce or livestock, some portion of the produce was consumed by the family,
but in many households this produce was meant to be used as a cash crop, to be sold at
the OAM’s, rather than be consumed by the household.
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CHAPTER 5: DISCUSSION
Despite government mandates for vitamin A fortification of sugar and other crops,
and widespread supplementation programs for those who are most vulnerable, for
example pregnant women and children, VAD continues to harm the health of Zambians.
The primary goal of this study was to explore the availability of vitamin A-containing
foods in OAMs and to begin to gather information about community-level knowledge,
food preparation methods, and consumption of vitamin A-rich foods among the most
vulnerable populations for VAD. Although the four pillars of food security include the
availability, accessibility, useability and sustainability of foods, there are limited data to
evaluate these pillars in terms of vitamin A in this community.

Market Surveys
Although vitamin A-containing foods are available and sold at OAM’s, the 26
foods that were identified in the OAM’s varied greatly in vitamin A bioactivity. For
example, carrots have 8,280 micrograms of beta-carotene per cup, however, according to
the most current research, this equates to a 12-1 bioactivity rate in ideal absorption states.
In addition, those 26 foods were available during the summer months, and can vary by
season. Also notable is that Zambia is in a period of nutrition transition due to growing
demands for improved food quality and greater access to the globalized economy (Harris,
2018). Supermarkets are becoming more popular, threatening the sustainability of OAMs
and access to some of the wild and easily accessed vitamin-rich foods (Cafer, 2021).
Zambia’s nutrition transition is resulting in nutritional inadequacies on both sides of the
spectrum, with undernutrition among low-income communities and malnutrition due to
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obesity among the populations who are part of the top socio-economic levels (Harris,
2018).

Interviews/Surveys with Primary School Children
Within the current literature, children are not commonly included in nutrition
research endeavors. Children are rarely interviewed, possibly due to the fact that children
are not responsible for the purchase or preparation of foods. However, answers from the
children are typically more honest and informative, because they do not have preconceived ideas of what foods ‘should’ be consumed, as opposed to what they actually
consume. Children might be more reliable in listing the foods they eat, but may not know
how much of a particular item was consumed and how it was prepared. In lower income
schools, we saw a reduction in the variety of foods children reportedly consumed, as well
as less familiarity with foods and food groups. The difference in knowledge about healthy
food choices has been noted in other research whereby poorer participants in both rural
and urban household settings struggled to identify healthy options (Harris, 2019). Lower
income school children also mentioned reasons why they did not consume more meat or
animal products. These reasons for low or no consumption of meat or meat products
included no refrigeration, the item was too expensive, the item was eaten only on special
occasions, or livestock were raised mostly or solely for selling.
There is basic nutrition education in schools which teaches children about the
different food groups and nutrients within the foods. Also, schools located in lower
income areas or regions, like Mushili Primary School, participate in the World Food
Program’s food supplementation efforts where they provide food or money to feed the
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children while they are at school. There are also some vitamin A supplementation
programs available, however, current efforts are not enough.

Community Health Clinic focus groups
CHWs within the health clinics are essential members of the community, but
there is still room for enhancing the education that they deliver to the communities they
serve. (CDI, 2010). It would be important for them to increase their knowledge on all of
the different cooking methods to maximize nutrient interactions and diminish nutrient
loss or contamination of food. It would also be beneficial to research the effects of
nutrition on other body systems, such as bone and dental health. It is essential that all
CHWs have the most up-to-date and critical information necessary to supply to their
communities in need of quality nutrient information. With globalization comes different
illnesses, and many of the rural communities that were encountered experienced illnesses
that do not typically plague developed countries, such as parasites and malaria. However,
urban areas that had better access to foods similar to countries like the United States, are
starting to see similar illnesses like diabetes and heart disease (Harris, 2019).

Household Observations
Food consumption in the household can vary dramatically. Because many
households are multigenerational and relied on public transportation, food availability
was heavily dependent on the proximity of OAMs or convenience stores to their homes.
It is common for rural households to depend on agriculture as a food source, but that can
lead to low dietary diversity and seasonal hunger. This can impact the overall nutritional
status of a population, both Malawi and Zambia have observed this and it reflects in the
high rates of stunting in both countries, 37% in Malawi and 35% in Zambia (Ahern,
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2020). It is also common in rural areas for there to not be electricity or running water,
which greatly impacts the types of food that can be appropriately prepared and stored due
to perishability of different foods. Dried leaves, dried fish, and other dried foods are
popular in these communities. However, nutrients are lost depending on the drying
process utilized (Bechoff, 2018). The households that did consume pre-formed vitamin A
were typically the households that raised livestock. But because their livestock was also a
source of income, foods might not have been eaten in consistent or adequate amounts. A
recent study attempting to assess diet quality and nutritional intake of rural children in
Zambia noted that traditionally, African households share food directly from a communal
pot or bowl, making it difficult to determine individual intake and portion sizes
(Mitsunaga, 2022).

Customs and Traditions
Like in many cultures, customs and traditions are important and must be
considered, even if they have been found to not be a best practice for health. Corn-based
(maize) staples are still a primary food in both urban and rural households, especially
Nshima. Harris J. et al. noted that traditional Zambian diets are also mostly plant-based,
with less than 10% of caloric intake coming from animal sources for rural women and
children (Harris, 2019). Some indigenous vegetables have been considered “weed” and
may be less desirable because of the implication (Arumugam, 2020).
Cooking and cooking methods were similar throughout all communities whether
it was a school, clinic, or household. Some of the most notable observations were that
many individuals used plastic grocery bags as a lid on their pots to steam and boil foods
to be consumed. Although this speaks to their innovation and practicality in
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accomplishing the steaming process, this may not be the healthiest option for their
families because of the possibility of leaching toxins and ink into their family’s foods.
Another common custom deals with the consumption of clay during pregnancy.
Some research has shown that due to micronutrient deficiencies, some women were
found to crave clay because it might contain a missing micronutrient in their diet
(Madizva, 2020). It is such a common practice that clay is actually sold in the markets for
consumption. However, some clay has been shown to have heavy metals that can be toxic
depending on frequency and quantity consumed (Frazzoli, 2016).

Strengths and Limitations
There are several strengths to this study. This study assessed the availability and
accessibility of vitamin A-rich foods at different levels in the same community. A
number of sites were visited including the OAMs, schools, clinics, and households, and
all were within a one-hour radius of the cities of Ndola and Luanshya. There was a large
sample size of children interviewed that included urban, peri-urban, and rural schools.
The results from this study will be a precursor for future community-level project design
and intervention. But it is also true that children are rarely interviewed or included in
community-based work. Their input could have a great impact on interventions to be
designed for each age cohort. However, there is no doubt that there are also limitations to
this study. First, we were unable to use a random sampling strategy for recruiting
participants for interviews, focus groups, and household observations. Permissions had to
be obtained from multiple administrative levels, but also from the headmaster of each
school. This limited data collection in some cases. Matching up the various types of data
collected in the primary school interviews was sometimes challenging because some
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children exchanged their assigned student codes, resulting in the exclusion of a portion of
the sample.
Data were also gathered during a short period of time. Most of the food identified
is seasonal in its availability. Thus, one can obtain a very small snapshot of what
households in each community might consume. Interview data from the focus groups and
schools were all self-reported, and food intake was not observed. It is possible that
women and children reported what they thought was important to consume.

CHAPTER 6: FUTURE RESEARCH DIRECTION
Given the persistence of VAD across Zambia, there is a need to conduct more
research at the community level and develop a deeper understanding of the country's
barriers to achieving maximum benefit from current supplementation and fortification
interventions to address VAD. Improving or enhancing food security efforts across all
sectors of Zambian communities, especially low-income, rural ones, is critical for
wholistic public health efforts to succeed. With changing food supply and prices, food
policy changes are required as well. Recent studies have highlighted the fact that
Zambia’s food systems are not well represented in the country’s food policy and gaps in
information have been identified that are important for communities to understand in
order to create appropriate food and nutrition policies (Harris, 2018; Resnick, 2018).
Public health programs designed for controlling VAD have been successful in other lowto middle-income countries, such as Guatemala and Nicaragua, due to the support and
ownership of their government, community advocates, and contributions of international
agencies (Tanumihardjo, 2019; Bruins, 2013).
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Food-based interventions like food fortification and supplementation are available
in Zambia, but it is uncertain that they are reaching the most vulnerable populations
(Tanumihardjo, 2019; Hombali, 2019). More community-based research needs to be
conducted with underserved and vulnerable populations to truly initiate and drive change.
Community involvement during intervention development has proven instrumental for
long-term community adoption (Engleberger, 2004; Faber, 2003).
Underserved populations face barriers when it comes to purchasing and
consuming healthy food. Home gardening approaches can increase long-term availability
of vitamin A rich foods like dark green leafy vegetables and orange-fleshed sweet potato
(OFSP) (Neela, 2019; Stuetz, 2019; Islam, 2016; Faber, 20ll; Chiona, 2009). Orangefleshed sweet potatoes are high in provitamin A carotenoids, but recent studies have
identified that one of the barriers to the increased consumption of OFSP has been
community adoption rates among potato-growing households in Zambia (Kabwe, 2020).
Studies suggest that food-fortification can be a cost-effective, long-term approach
(Siwela, 2020; Butt, 2007; Dary, 2002; Low, 2017). Traditional and indigenous foods
vary in nutrient content and intake levels within communities and there is little to no
information about African-indigenous foods (Engleberger, 2004). For more accurate
nutritional assessment and education, it is critical to conduct nutritional analysis of these
foods and make the results available in international databases.
Fortification of food with vitamin A, accompanied by strong nutrition education
and food preparation demonstrations, delivered by trained CHWs has the potential to
deliver the best results in Zambia (Siwela, 2020; Faber, 2003). Dietary diversity is an
accepted international approach to a healthy diet (Steyn, 2013), but a “healthy diet”
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doesn’t always look the same around the world. This is where CHWs can play a critical
role in the long-term success of any intervention. They are trusted members of the
communities they serve, know the customs and traditions, speak the same languages, and
are deeply familiar with barriers their communities face regarding food and nutrition
(Grech, 2018). CHWs should receive training on the nutritional content of the preferred
indigenous foods in their communities, combined with cooking and food processing
methods to maximize the nutrient absorption of accessible foods. In one communitybased study, CHWs stated that many times there was a lack of educational resources to
increase their ability to deliver nutrition and health messages effectively (Grech, 2018).
Interventions should also address the treatment and control of infectious diseases.
Malaria, HIV, and diarrhea continue to be common illnesses in Zambia (Barffour, 2018;
Hotz, 2012). There is increasing evidence that associates the reduced bioavailability or
impaired nutrient absorption as a result of other illnesses (Mulu, 2011; Kelly, 2001;
Hautvast, 1998). The WHO has recommended adding deworming medication to vitamin
A distribution programs, and countries such as Nepal and Bangladesh have had success
with this particular approach (WHO, 2022; Janmohamed, 2017; Strunz, 2016; Kalumpui,
2015; Haque, 2010).

Research Reflection
I have come to understand that in order to make meaningful impact as a
professional, you must experience different settings and cultures to offer the best and
most comprehensive services in nutrition and healthcare to the communities you serve.
The service learning that was done while conducting this research in Zambia helped me
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develop new skills, new perspectives, and new ways of thinking, widening my global
perspective and understanding.
The food and nutritional knowledge we are exposed to as dietitians in the United
States (U.S.) is limited to the varieties found here. We have to be intentional about
expanding our knowledge of nutrient content of foods from other countries. Nutrient
analysis of indigenous foods from other countries is limited to non-existent. We are left
making many assumptions based off of similar foods that can be accessed in the U.S.
These assumptions are not always completely off the mark; we can assume certain
nutrients are present based on specific colors or bitterness present in the food (Uusiku,
2010; Faber, 2003). For more accurate nutrition recommendations and assessments,
comprehensive nutrient analysis of indigenous foods is essential.
Using CHWs and interpreters has not been a novel experience to me. As a
Mexican-American in the U.S., I have often played the role of the CHW and interpreter,
since I grew up in the underserved communities that I now work with. I am rarely the
individual using an interpreter. Consequently, this new role was a unique experience for
me and will be helpful as I work in the U.S. and elsewhere. There are concepts that are
not easily translated, for example, and some phrases and descriptions that are unique to
the U.S. or to another country that have limited relevance in any given study. This was
certainly true in Zambia.
The most rewarding and humbling experience while working in Zambian
communities was the cooking demonstrations. Zambia and the surrounding communities
were studied before arriving, and I learned as much as possible about the customs and
traditions unique to the communities in Copperbelt. However, no amount of reading
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could have prepared me to use a brazier cooker properly or center an entire meal around
a variety of corn preparations. It was so much more time consuming and labor intensive
than I imagined. If it was not for the willingness to teach and the patience of the
communities and CBU partners, I do not think I could have completed the work and
collected all of the data.
I spent many hours lesson planning and preparing to conduct this research project
and I knew I would learn a lot from the experience, but I never could have imagined just
how much I would take away. I gained so much insight and a deeper understanding of the
importance of food security. I knew that reading about food security in a textbook or
listening to an educational podcast on the subject would only scratch the surface, but I
never realized the privilege I have to be able to close my book, or stop my podcast, and
return to it later. Communities in developing countries, such as Zambia, do not have that
luxury and have to face the disparities daily.
Although this was only a short “trip”, I am grateful to have experienced it. I can
confidently say that the participants and communities I interacted with taught me so
much more than I expected. Overall, this experience was valuable and rewarding and it
had a major impact on me, both professionally and personally.
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APPENDIX A:
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APPENDIX B:
PRIMARY SCHOOL CHILDREN INTERVIEW QUESTIONS
Do you consume the following foods at home? Yes/No
1. Eggs
2. Beef
3. Lamb
4. Goat
5. Pork
6. Chicken
7. Fish
8. Milk
9. Cheese
10. Yogurt
11. Mangos
12. Papaya
13. Leafy Green Vegetables
14. Carrots
15. Squash
16. Pumpkin
17. Organ Meat/Liver
18. Orange- fleshed Sweet Potato
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APPENDIX C:
FOCUS GROUP GUIDE FOR WOMEN’S GROUP AND CLINICS

Can you tell me about the foods that you eat during pregnancy?
Are their special foods that women try to eat on a regular basis when they are
pregnant?
Are there goods that women cannot eat while pregnant?
What does a typical day look like for you in terms of food and consumption?
What time do you eat?

Times of day?

And for each time you eat, what would you consume?
Are there forbidden foods that one cannot eat during pregnancy?
Are there forbidden foods that one cannot eat while breastfeeding?
Discuss folate-rich foods. Why are they important?
·
·
·

Beans
Avocado
Leafy greens – which types? pumpkin leaves, kale, rape,

Discuss vitamin A-rich foods. Why are these important?
·
·
·
·
·
·
·

Liver (chicken, beef, lamb, goat)
Carrots
Pumpkin
Squash
Mangoes
Oranges
Leafy-greens

Do any of you eat pumpkin? Or squash?
How do you prepare these foods?
Fat sources?
Carbohydrates?
Protein? Tell group why protein is important
·
·
·

Beef
Chicken
Eggs
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·
·
·
·
·
·
·
·
·

Goat
Lamb
Mice
Cheese
Milk
Peanuts
Beans
Seeds
Fish – big or little

Student Questions
How “active” are you?

(Physical activity, walking)

How much time do you spend walking?
Do you eat clay (pica)?

If so, why?

When you breastfeed, for how long do you do so?
How old is your child when you begin to add solid foods?
Do you avoid any foods during pregnancy or breastfeeding?
What are the best foods to eat during pregnancy, lactation, and to feel good?
How do you care for yourself after having the baby?
Are there foods that increase milk production?
Who all assists in child care?
What solids do you feed first, as you wean your baby?
How long do you wait before adding in solids?
How often do you go to clinics during pregnancy?
How often do you get ultrasounds?
What symptoms do you have during pregnancy?
How much sugar do you add to baby’s food and why?
How long do you wait to become pregnant again?
Are there many ways to tell the gender of the baby?
How old were you when you had your first child?
What is your husband’s role in the birthing process?
Are pain relievers offered for the birth?
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What if any prenatal vitamins do you take?
How often in the day/how long do you breastfeed your baby?
Solely feeding or supplement too? At what age?
What supplemental foods are given?
What age did you stop breastfeeding?
Is there a particular food that you eat more/less often during pregnancy?
Is there any reason(s) behind food choices?
What if any changes in diet occurred during pregnancy?
How often do you see a doctor during pregnancy?
Do you notice any change in physical activity during pregnancy? Ability to be
active?
Do you notice any change in the amount of food you eat during pregnancy? Are you
more often hungry?
What food items do you eat to help prevent iron deficiency during pregnancy?

